Modification of gelatin beadlets for zero-order sustained release.
A three-phase suspension process was used for the preparation of gelatin beadlets containing succinylsulfathiazole. When the beadlets were hardened with 10% formalin at 5 degrees C for varying periods of time up to 24 hr, the 6-hr hardening time gave the slowest release rate. Drug release rate from gelatin beadlets was slower in simulated gastric fluid (SGF) than in simulated intestinal fluid (SIF) but the sustained effect was too limited to be useful for most applications. When the hardened gelatin beadlets were coated with cellulose acetate butyrate (CAB) by an emulsion-solvent evaporation method, a more pronounced sustained effect and a nearly zero-order release were found in SIF. The effects of the amount of gelatin used, the amount of CAB employed, and the length of hardening time on drug release were investigated. The treatment of gelatin beadlets with formalin reduced the swelling action of gelatin in aqueous medium. A nonzero-order drug release rate was observed when the gelatin swelled sufficiently to rupture the CAB coating. The drug release rate can be adjusted by using different ratios of hardened gelatin beadlets and CAB coating in which the gelatin enhances the release rate and the CAB serves as a barrier.